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PROGRESS  OF  THE  WORK 

During  the  10-year  period,  1915  to  1924,  inclusive,  agronomy  exten- 
sion has  made  decided  progress.  There  has  been  improvement  in 
the  making  of  programs  and  in  the  methods  of  conducting  the  work. 
Crops  extension  has  grown  from  miscellaneous  "  hit-or-miss  "  demon- 
strations of  various  crops  to  a  well-ordered  program  of  standardiza- 
tion and  improvement,  including  the  development  of  varieties  of 
grains  of  high  quality  suited  to  the  various  States  in  which  they 
are  grown,  demonstrations  to  show  the  value  of  purebred  grain  of 
high-yielding  quality,  and  in  many  States,  the  formation  of  a  farm- 
ers' organization  to  produce  and  distribute  seed.  The  legume  pro- 
gram has  become  more  definite  and  is  based  primarily  on  a  program 
of  feed  production  for  local  use  in  the  States  and  counties.  These 
are  the  outstanding  features  of  the  crop  work  during  the  decade. 

In  soil  improvement  progress  has  been  made  in  the  standardiza- 
tion of  high-analysis  fertilizers  in  a  number  of  States  and  in  en- 
couraging the  use  of  lime  as  a  part  of  the  feed-production  program  in 
regions  where  legumes  are  grown.  The  lime  program  deals  not 
only  with  demonstrations  to  show  its  value  but  with  plans  for  making 
it  easier  for  the  farmer  to  obtain  lime  when  he  desires  it.  This 
includes  the  development  of  local  sources,  the  introduction  of  port- 
able crushers,  the  organization  of  groups  of  farmers  to  build  small 
storage  bins  at  railroad  sidings,  and,  in  some  States,  the  procuring  of 
special  rates  on  limestone  when  it  has  to  be  shipped  from  a  distance. 
Excellent  work  has  also  been  done  in  getting  commercial  lime  com- 
panies to  furnish  at  minimum  cost  the  quality  best  suited  for 
agricultural  needs. 
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The  number  of  States  employing  agronomy  specialists,  the  number 
of  specialists  employed,  and  the  amount  of  money  appropriated  for 
the  work  have  also  increased. 

In  1915,  except  in  Illinois,  which  had  a  soil-improvement  program, 
few  States  had  definite  plans  for  conducting  extension  work  through 
agronomy  specialists.  Just  as  the  county  agricultural  agent  at  that 
time  was  considered  in  the  light  of  a  farm  doctor  whose  duty  was  to 
answer  miscellaneous  calls  of  the  farmer,  so  the  agronomy  specialist 
acted  as  the  general  agricultural  handy  man  for  the  State.  He  was 
called  upon  by  county  agents  in  various  parts  of  the  State  by  letter, 
telegraph,  or  hurried  telephone  message  for  assistance  in  solving 
some  problem  that  could  not  be  handled  by  the  agent.  Demonstra- 
tions were  being  conducted  along  various  crop  and  soil  lines,  but  the 
agronomy  specialist  had  little  to  do  with  them.  This  condition  was 
natural,  as  most  of  the  early  agents  had  recently  been  graduated  from 
the  State  agricultural  college  or  had  been  for  a  number  of  years  on 
the  experiment-station  staff  and  were  closely  in  touch  with  the  latest 
scientific  information  that  the  institution  could  offer  for  their 
guidance. 

The  result  of  this  type  of  specialist  work  was  that  as  the  number 
of  agents  increased  the  calls  for  agronomy  specialists  multiplied. 
One  man  was  not  physically  able  to  answer  all  the  requests  for  help. 
Many  of  the  calls  went  unanswered,  and  an  increase  in  the  number  of 
specialists  was  demanded  in  spite  of  lack  of  funds  for  such  an 
increase.  The  result,  from  the  point  of  view  of  the  specialist,  was 
that  at  the  end  of  the  year  if  he  had  been  accommodating  and 
unmindful  of  the  time  and  energy  expended  in  jumping  from  place 
to  place  over  the  State,  he  was  considered  by  the  agents  as  a  valuable 
help,  but  he  had  no  definite  results  to  show  for  his  work. 

The  present  well-organized  program  of  work  in  agronomy  exten- 
sion has  been  the  outgrowth  of  this  condition.  In  most  States  money 
was  not  available  for  increasing  the  force  of  specialists  as  the  demand 
for  help  increased.  Specialists  were  forced  to  organize  their  work. 
In  every  State  their  work  is  now  based  on  well-organized  and  ap- 
proved projects  which  are  supplemented  each  year  by  a  definite  plan 
of  work.  This  includes  the  projects  the  specialist  intends  to  empha- 
size during  the  year,  the  parts  of  the  State  he  will  visit,  and  definite 
itineraries  of  his  field  trips,  which  are  usually  planned  months  in 
advance  so  that  the  county  agricultural  agents  will  know  what  to 
expect,  A  certain  percentage  of  their  time  is  also  set  aside  for  either 
office  work  or  emergency  calls,  as  it  is  well  understood  that  weather 
and  crop  conditions  can  not  be  forecast  six  months  or  a  year  in 
advance. 

METHODS 

Agronomy  work  was  one  of  the  first  extension  activities  to  lend 
itself  to  demonstrations.  In  the  earliest  reports  of  county  agricul-C 
tural  agents  are  found  accounts  of  demonstrations  for  control  of  smut 
in  small  grains,  selection  of  seed  corn,  and  various  phases  of  soil 
treatment.  The  practice  has  spread  until  now  almost  all  plans  for 
conducting  extension  work  include  demonstrations  either  to  show  the 
method  of  doing  a  piece  of  work  or  the  results  of  certain  practices  as 
compared  with  the  usual  practice  of  the  farmer. 
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Only  a  few  of  the  Cotton  Belt  States,  where  extension  work  had 
been  in  progress  much  longer,  had  agronomy  specialists  in  1915,  but 
in  these  States  a  definite  program  of  agronomy  extension  was  devel- 
oped. The  ravages  of  the  boll  weevil  were  bringing  about  a  radical 
change  in  the  agriculture  of  the  South.  Diversified  farming,  includ- 
ing the  introduction  of  more  livestock,  was  being  advocated,  and  this 
required  the  development  of  feed  crops.  In  1915  demonstrations  were 
being  carried  on  in  a  number  of  Cotton  Belt  States  on  corn  varieties 
and  hay  crops,  especially  soy  beans  and  peanuts,  and  cotton-variety 
demonstrations  were  also  conducted  with  the  object  of  improving  and 
standardizing  varieties  to  meet  boll-weevil  conditions.  In  States 
where  no  agronomy  specialist  was  employed,  much  of  this  work  was 
being  carried  on  by.  investigators  from  the  experiment  stations  who 
worked  in  cooperation  with  the  county  agricultural  agents. 

The  records  of  the  10-year  period  do  not  show  a  general  increase  in 
the  number  of  demonstrations  in  various  projects.  In  some  projects 
there  are  not  so  many  demonstrations  now  as  formerly.  There  has, 
however,  been  a  noticeable  improvement  in  the  methods  of  carrying 
on  project  work  and,  in  most  projects,  a  decided  increase  in  the 
number  of  persons  following  improved  practices. 

Plans  for  reaching  the  people  with  extension  work  in  agronomy 
have  changed  gradually.  Keports  indicate  that  in  the  first  few  years 
little  was  done  beyond  conducting  demonstrations  to  show  farmers 
the  value  of  improved  practices.  It  was  found,  however,  that  the 
percentage  of  people  changing  practices  as  a  result  of  demonstrations 
was  not  large.  Consequently  plans  were  made  to  bring  the  results  of 
demonstrations  more  clearly  to  the  people,  not  only  to  show  them  the 
value  of  improved  practices  but  to  induce  them  to  change  their 
present  methods  for  better  ones. 

In  addition  to  conducting  demonstrations  it  is  now  a  part  of  the 
duties  of  agronomy  specialists  to  assist  the  agents  in  preparing  pub- 
licity matter  to  be  used  in  bringing  their  demonstration  work  to  the 
attention  of  the  people.  Field  meetings  and  tours  are  held  to  show 
the  results  of  the  improved  practices  in  comparison  with  old  methods 
or  old  varieties.  Kesults  are  carefully  recorded,  pictures  are  taken, 
and  lantern  slides  prepared  for  use  in  winter  meetings.  The  object 
is  to  show  the  farmer  that  the  thing  demonstrated  by  the  county 
agent  and  specialist  can  really  be  used  with  profit  on  his  own  farm 
under  his  own  local  conditions.  In  this  way  the  local  demonstration 
differs  materially  from  the  carefully  conducted  experiment  plot 
which  may  be  in  a  different  section  of  the  State  and  inaccessible  to 
most  of  the  people. 

A  later  development  has  been  the  organization  of  campaigns  based 
upon  carefully  conducted  demonstrations  to  induce  the  farmer  to 
follow  the  practice  that  has  been  demonstrated.  In  such  campaigns 
all  the  former  methods  of  extension  work  are  used  in  varying  degree. 
In  many  communities,  after  interest  in  a  piece  of  work  has  been 
aroused,  it  has  been  found  desirable  to  get  the  farmers  to  agree  to  do 
certain  things.  The  fact  of  actual  agreement  to  do  a  thing  seems  to 
carry  with  it  in  the  minds  of  many  farmers  a  sense  of  obligation  that 
brings  about  the  desired  change  in  practice. 

Unless  materials  are  made  available  to  put  into  practice  the  grow- 
ing of  better  crops,  the  use  of  limestone,  or  any  other  phase  of 
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agronomy  extension,  there  is  little  use  to  go  further  than  simply  to 
conduct  demonstrations  to  show  farmers  that  a  thing  can  be  done. 
This  has  brought  about  another  phase  of  the  work  of  agronomy 
specialists  that  is  important — that  of  finding  sources  of  supplies  that 
will  be  easily  available  for  the  farmer,  so  that  after  a  campaign  it 
will  be  possible  for  him  to  procure,  without  too  much  effort  and  at  a 
reasonable  cost,  the  materials  for  changing  his  practice. 

The  development  of  sources  of  seed  has  required  in  some  places 
the  selection  of  an  individual  who  would  grow  the  crop  under  super-  ( 
vision  as  a  source  of  supply  for  his  neighbors.  For  such  crops  as 
alfalfa  it  has  brought  about  the  growing  of  one  variety  throughout 
entire  communities.  Farmers  guard  the  harvest  carefully,  clean  and 
store  the  seed,  and  sell  it  in  sealed  bags  directly  to  the  consumer. 
The  development  of  new  sources  of  limestone  has  been  accomplished 
in  localities  where  limestone  was  available,  or  storage  bins  have  been 
built  where  the  farmer  could  obtain  his  imported  limestone  cheaply 
and  easily.  In  localities  where  it  is  impossible  to  develop  the  seed  of 
some  crops,  such  as  corn  for  silage  in  New  England,  the  local  seed 
dealer  or  the  cooperative  association  has  been  educated  as  to  the  best 
varieties  of  corn  to  be  used  and  helped  to  locate  sources  of  seed  of 
known  origin  and  reliable  varieties. 

SMUT  CONTROL 

Demonstration  work  with  control  of  smut  in  small  grains  was  one 
of  the  first  projects  when  extension  work  was  started  in  the  Northern 
and  Western  States.  This  continued  for  several  years,  but  records 
for  the  last  five  or  six  years  indicate  that  fewer  demonstrations  are 
being  made.  The  work  has  been  accepted  as  a  standard  practice,  and 
county  agricultural  agents  find  it  necessary  only  to  see  that  materials 
are  available  for  treating  small  grain  for  smut  and  to  send  out  a  cir- 
cular letter,  or  to  write  a  few  articles  for  the  local  press,  reminding 
farmers  of  the  value  of  smut  treatment  and  giving  information  as  to 
where  material  can  be  obtained.  Little  demonstration  work  is  car- 
ried on  except  where  a  new  practice  is  being  demonstrated  to  the 
farmers,  such  as  the  copper-carbonate  treatment  for  smut  in  the 
Northwestern  States.  Experiments  with  copper-carbonate  treatment 
for  smut  have  been  carried  on  for  a  number  of  years,  but  only  within 
the  last  two  or  three  years  have  the  county  agents  been  putting  on 
demonstrations.  The  results  have  been  excellent.  The  reports  of 
county  agents  indicate  that  in  1924,  21,241  farmers  followed  recom- 
mended practices  in  treating  small  grains  for  smut  for  the  first  time. 

SEED  IMPROVEMENT 

One  of  the  most  outstanding  activities  in  agronomy  extension  has 
been  seed  improvement,  which,  during  the  last  five  or  six  years,  has 
become  the  leading  project  in  crop  improvement  in  several  States.  ( 
Work  has  been  carried  on  with  corn,  oats,  wheat,  barley,  rye,  and 
with  such  leguminous  crops  as  soy  beans,  alfalfa,  and  peanuts.  In 
the  Southern  States  some  effective  work  has  been  done  in  the  im- 
provement of  seed  of  the  standard  varieties  of  cotton. 

The  development  of  new  varieties  is  fundamentally  the  job  of  the 
experiment  stations.  The  stations  have  been  specializing  in  this  work 
for  many  years  and  have  developed  most  of  the  improved  varieties 
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of  grain  that  are  now  being  grown.  There  was,  however,  for  a  num- 
ber of  years,  no  organized  means  of  making  use  of  the  work  of  the 
experiment  stations  in  getting  these  new  and  improved  varieties  of 
grain  into  general  use  among  the  farmers.  This  part  of  the  program 
necessitated  the  demonstration  to  the  farmers  that  the  improved 
varieties  were  better  than  those  that  were  used.  The  development  of 
sources  of  seed  of  the  improved  varieties  at  once  brought  difficulty, 
as  the  average  farmer  to  whom  seed  should  be  sent  was  not  equipped 
to  keep  it  pure  and  free  from  mixtures  and  did  not  realize  the  im- 
portance of  doing  so.  For  this  reason  much  of  the  work  of  the  sta- 
tions was  of  no  practical  value  to  the  farmers,  and  it  was  here  that 
the  extension  agronomist  fitted  in  to  help  carry  out  this  important 
part  of  the  seed-improvement  program. 

The  agronomy  specialists  have  aided  in  planning  demonstrations 
to  show  the  value  of  improved  varieties  of  grain  and  to  assist  in 
standardizing  the  varieties  in  different  parts  of  their  States.  They 
have  helped  to  make  plans  for  developing  sources  of  seed  of  the  best 
varieties  primarily  for  use  in  the  section  where  grown  and  in  work- 
ing out  plans  to  have  these  supplies  kept  pure  and  distributed  in  an 
economical  way  for  the  use  of  farmers.  In  a  number  of  States  this 
has  meant  the  development  of  a  seed-improvement  association.  Re- 
ports compiled  in  1924  show  that  such  associations  are  operating  in 
39  States. 

The  ideal  seed-improvement  association  is  composed  and  operated 
primarily  by  the  farmers.  Actually,  however,  the  extension  specialist 
and  the  experiment  station  workers  in  agronomy  have  had  to  take 
an  active  part,  and  reports  indicate  that  in  most  States,  specialists 
have  handled  a  large  amount  of  the  work  and  taken  responsibilities 
for  field  inspection  and  certification  that  eventually  will  be  handled 
through  the  executive  committee  of  the  association.  This  has  been 
necessary  in  order  to  maintain  enough  interest  to  keep  the  work  going 
until  the  farmers  could  realize  its  value.  Also,  because  of  the  small 
volume  of  seed-improvement  work  in  the  earlier  years,  the  associa- 
tions could  not  finance  it  without  the  assistance  of  the  college  and 
station.  As  the  associations  develop  they  are  taking  over  the  respon- 
sibility for  field  inspection  and  certification  through  their  executive 
committees,  and  the  extension  specialists  are  giving  their  time  pri- 
marily to  the  educational  features  of  seed  improvement. 

An  example  of  this  phase  occurred  in  Kansas  in  1924  in  connec- 
tion with  seed  exchanges.  The  specialist  cooperated  with  county 
agricultural  agents  in  getting  a  number  of  farmers  to  grow  good  seed 
for  sale,  and  by  means  of  the  seed 'exchange  they  centered  the  atten- 
tion of  the  people  of  the  entire  county  on  good  seed  for  a  few  days  in 
the  winter  or  spring.  Publicity  articles  pointing  out  the  value  of 
good  seed  were  published  in  the  local  press,  and  special  exhibits  were 
prepared  showing  the  samples  that  were  for  sale  in  the  county. 
Germination  tests  of  these  samples  were  made  so  that  farmers  might 
come  to  the  exchange,  examine  the  seed  offered,  and  make  their  pur- 
chase directly  from  the  grower.  These  seed  exchanges  sometimes 
have  been  held  in  one  central  point  in  the  county.  In  other  counties 
a  "  seed-truck  special "  was  operated  which  carried  the  exhibit  from 
place  to  place  in  the  county.  Demonstrators  who  accompanied  the 
truck  held  three  or  four  meetings  at  convenient  points.  The  chief 
aim  of  the  campaign  was  to  show  the  farmer  the  value  of  pure  seed 
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of  adapted  standard  varieties,  and  the  work  was  based  entirely  upon 
previous  demonstrations  in  the  county.  As  a  result  of  these  cam- 
paigns in  1924,  20,000  bushels  of  tested  seed  of  adapted  varieties 
were  distributed  in  eight  counties. 

In  Michigan  a  "  better-seed  week "  is  designated.  During  the 
week  each  interested  organization  in  the  State  joins  in  the  campaign 
to  bring  out  the  importance  of  an  adapted,  guaranteed  seed  supply. 
Meetings  are  held  at  local  centers,  and  an  effort  is  made  to  reach  a 
large  percentage  of  the  farmers  with  information  regarding  good 
seeds.  An  outstanding  feature  of  this  program  consists  of  radio 
lectures  given  each  evening  from  the  broadcasting  station  at  the 
agricultural  college.  Arrangements  are  made  for  local  groups  to 
organize  radio  parties  in  order  to  get  this  information. 

Similar  work  has  been  carried  on  in  almost  every  State,  and  at 
present  the  development  of  supplies  of  high-quality  seed  of  various 
crops  is  accepted  as- one  of  the  necessary  steps  in  successful  seed 
improvement. 

CORN 

Various  kinds  of  corn-improvement  work  have  been  carried  on 
every  year  during  the  10-year  period.  These  have  included  demon- 
strations to  show  the  advantage  of  growing  corn  as  a  feed  crop  in 
sections  where  it  was  not  universally  grown,  to  prove  the  superiority 
of  adapted  improved  varieties  over  common  seed,  and  in  some  re- 
gions, especially  in  New  England  and  other  northern  dairy  States,  to 
show  the  value  of  certain  varieties  for  silage  purposes.  Demonstra- 
tions of  seed  selection  and  testing  have  been  especially  valuable  in 
these  years  when  good  seed  corn  was  scarce  because  of  weather  con- 
ditions. Records  indicate  that  from  1915  to  1918,  11,500  to  17,000 
demonstrations  were  conducted  annually  in  the  cotton  States  to  show 
the  possibilities  of  growing  corn  as  a  feed  crop  and  its  adaptation  to 
that  territory.  The  work  was  done  as  part  of  the  program  for  crop 
diversification  and  the  introduction  of  livestock  into  the  Cotton  Belt. 
In  most  States  a  few  of  the  best  varieties  have  been  standardized. 
Without  this  work  it  would  have  been  impossible  to  establish  live- 
stock permanently  in  the  Cotton  Belt. 

In  most  of  the  Central  and  Northern  States  demonstrations  have 
been  the  principal  extension  activity  to  acquaint  farmers  with  the 
best  varieties  for  various  purposes  that  can  be  grown  under  local  soil 
and  climatic  conditions  or,  in  the  last  few  years,  on  developing 
sources  of  seed. 

The  5  and  10  acre  corn  contests  held  in  a  number  of  States  in  the 
Central  West  are  having  an  important  part  in  the  corn-improvement 
work.  They  usually  are  judged  on  a  basis  of  yield,  but  they  have 
been  of  value  in  demonstrating  the  best  methods  of  soil  preparation, 
the  best  fertilizers  to  be  used,  the  varieties  best  adapted  to  a  special 
community,  and  those  most  suitable  as  a  source  of  seed  for  other 
localities. 

In  Indiana  this  work  lias  been  organized  on  the  basis  of  a  100- 
bushel  corn  club.  The  giving  of  medals  to  men  who  are  able  to 
produce  75  bushels  per  acre  and  100  or  more  bushels  per  acre  has 
stimulated  much  interest  in  the  project.  This  type  of  corn-improve- 
ment work  has  been  especially  emphasized  in  Indiana,  Missouri,  Ohio, 
and  neighboring  States. 
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Silage  has  an  important  place  in  the  feed-production  program  of 
New  England,  but  the  farmers  can  not  mature  seed  of  the  best  varie- 
ties and  must  buy  their  seed  elsewhere  every  year.  This  has  brought 
about  a  special  type  of  corn-improvement  work  in  parts  of  Penn- 
sylvania and  New  York.  A  few  seed-corn  centers  have  been  devel- 
oped and  for  a  number  of  years  have  grown  varieties  of  silage  corn 
especially  adapted  to  New  England.  As  a  result,  such  varieties  as 
Lancaster  Surecrop,  West  Branch  Sweepstake,  and  Golden  Nugget 
have  become  standard  silage  varieties  in  New  England.  In  a  normal 
year  the  New  England  farmer,  through  his  local  dealer,  can  procure 
an  abundant  supply  of  seed  corn  of  these  varieties.  But  in  seasons 
when  seed  corn  does  not  mature  properly,  the  entire  program  breaks 
down  and  makes  it  necessary  to  put  on  a  new  campaign  to  get  the 
farmer  to  use  a  variety  that  will  carry  him  through  with  reasonable 
success.  The  thing  needed  to  complete  this  program  successfully 
and  insure  the  New  England  dairy  farmer  a  supply  of  silage  seed 
corn  every  year  is  for  the  seed-producing  areas  to  attempt  more 
careful  curing  and  storing  of  seed  crops. 

One  of  the  outstanding  developments  in  corn  production  has  been 
the  tremendous  increase  m  acreage  in  the  northern  Great  Plains  and 
Intermountain  States  of  Colorado,  Montana,  North  Dakota,  and 
Wyoming.  During  the  10-year  period  corn  has  developed  from  an 
insignificant  crop  to  one  of  the  important  supplemental  feed  crops 
for  livestock  in  this  entire  section.  This  is  especially  important 
because  all  these  States  produce  a  large  acreage  of  alfalfa  and  the 
corn  crop  is  needed  to  supplement  the  alfalfa  in  growing  and 
fattening  rations. 

These  large  increases  have  been  made  possible  by  (1)  the  develop- 
ment at  the  experiment  stations  and  through  tests  elsewhere  in  the 
States  of  varieties  of  corn  that  will  grow  and  mature  in  high  alti- 
tudes and  (2)  demonstrations  by  the  county  agents  and  agronomy 
specialists  to  convince  farmers  that  corn  can  be  grown  in  those 
States  and  to  assist  in  developing  local  sources  of  seed.  Corn  pro- 
duction has  thus  been  made  a  real  factor  in  this  territory. 

Figure  1  shows  the  percentage  of  increase  in  corn  acreage  in 
Colorado,  Montana,  North  Dakota,  and  Wyoming  in  the  periods 
1909  to  1919  and  1919  to  1924.  The  increase  from  1919  to  1924  in 
this  region  has  been  very  striking,  and  in  some  of  these  States  corn 
has  now  developed  as  far  as  it  can  economically  until  more  legume 
feed  crops  such  as  alfalfa  have  been  produced. 

Keports  of  county  agricultural  agents  indicate  that  in  1924,  106,698 
farmers  were  assisted  in  improving  or  modifying  corn  practices. 

WHEAT 

The  work  of  improving  and  standardizing  the  wheat  crop  has  been 
outstanding,  and  the  agronomy  specialists  have  had  a  large  part  in 
this  phase  of  the  agronomy  program.  The  experiment  stations 
have  been  continually  striving  to  improve  varieties  of  wheat  to  be 
grown  in  various  sections  of  the  country.  One  of  the  successes  has 
been  Kanred  wheat  in  Colorado,  Kansas,  and  Nebraska,  where  within 
a  period  of  two  or  three  years  the  wheat-growing  industry,  because 
of  scant  rainfall,  has  been  greatly  changed. 

Kanred  wheat  was  developed  at  the  Kansas  Agricultural  Experi- 
ment Station,  and  as  soon  as  demonstrations  proved  that  it  yielded 
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better  than  other  wheat  in  the  State  the  seed-improvement  associa- 
tion made  plans  for  developing  a  source  of  seed  to  be  used  primarily 
in  Kansas  but  also  in  other  States  having  similar  soil  and  climatic 
conditions.  As  a  result  they  were  able  almost  from  the  beginning 
to  furnish  seed  of  good  quality  in  carload  lots  to  be  distributed  in 
various  sections  of  the  country.  Consequently  Kanred  wheat  has 
become  one  of  the  leading  varieties  grown  in  the  central  hard  winter- 
wheat  belt. 

Another  example  of  the  spreading  of  adapted  varieties  by  exten- 
sion agronomists  is  the  work  with  Dicklow  and  Federation  wheats 
in  the  Northwestern  States.  As  soon  as  demonstrations  had  shown 
the  quality  and  yields  of  these  wheats  plans  were  made  for  standard- 
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Fig.  1. — Percentage  of  increase  in  corn  acreage  in  Colorado,  Montana,  North  Dakota, 
and  Wyoming,  1909  to  1919  and  1919  to  1924 

izing  the  varieties  in  considerable  areas,  and  it  has  been  possible  to 
get  abundant  supplies  of  good  seed  in  this  way. 

Another  example  of  wheat  improvement  and  standardization  is  to 
be  found  in  Pennsylvania  where,  as  a  result  of  demonstrations,  ap- 
proximately 200,000  acres  of  recommended  varieties  of  wheat  were 
grown  in  1924.  In  this  campaign  the  college  and  extension  specialists 
cooperated  with  the  farmers,  millers,  grain  dealers,  and  local  bakers. 
Baking  tests  had  shown  the  value  of  certain  varieties  of  Pennsyl- 
vania-grown wheat  for  bread  making.  The  farmers  cooperated  with 
the  mills  and  local  bakers  and  received  a  premium  of  5  to  15  cents  per 
bushel  for  high-quality  wheat  for  milling  purposes.  This  was  pos- 
sible only  because  reasonably  large  supplies  of  standard  varieties 
were  made  available. 

Reports  of  county  agents  indicate  that  36,908  farmers  were  assisted 
in  wheat  improvement  during  1924. 
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COTTON  STANDARDIZATION 

Extension  specialists  have  aided  greatly  in  carrying  on  the  cotton- 
standardization  work  and  variety  demonstrations  in  the  South. 
When  the  boll  weevil  began  to  spread  over  the  Southern  States  it 
was  apparent  that  the  farmers  must  depend  upon  more  standardized 
early-maturing  varieties  of  cotton  as  one  means  of  combating  the 
weevil.  Records  indicate  that  there  was  a  steady  increase  in  the 
number  of  demonstrations  of  cotton  varieties  and  in  the  number  of 
farmers  planting  pure  and  selected  seed  from  1915  to  1919,  inclusive. 
Just  at  this  time  the  slump  in  cotton  prices  curtailed  the  work, 
but  as  prices  have  increased  improvement  has  been  manifest.  Prob- 
ably no  activity  has  been  of  more  importance  in  reestablishing  cotton 
production  on  a  sound  basis  than  the  demonstration  of  the  value  of 
improved  varieties  of  cotton,  including  development  of  supplies  of 
seed  in  quantities  large  enough  to  make  the  good  varieties  available 
to  the  farmers,  and  distribution  of  this  seed  through  the  crop- 
improvement  associations  to  the  farmers  of  various  States.  Keports 
for  1924  show  that  15,914  demonstrations  were  carried  on  in  cotton 
production  and  94,972  farmers  were  given  assistance  in  different 
phases  of  this  work. 

LEGUME  FEED  CROPS 

Legume  feed  crops  are  becoming  more  and  more  important  in 
the  economic  production  of  livestock  and  dairy  products.  During 
the  last  10  years  there  has  been  tremendous  development  in  in- 
creasing such  crops  as  alfalfa,  sweet  clover,  soy  beans,  and  peanuts. 
Another  important  development  has  taken  place  in  the  methods  fol- 
lowed in  developing  feed  programs  in  various  States  by  means  of  the 
combined  efforts  of  the  agronomy  and  dairy  specialists  in  campaigns 
for  feed  production,  feeding  schools,  and  the  like. 

RED   CLOVER 

Red  clover  has  not  shown  a  large  increase  in  acreage  over  the  pre- 
vious 10-year  period,  and  in  fact  from  about  1915  to  1919  there  was 
a  slight  decrease  in  a  number  of  States.  This  was  caused  largely 
by  two  conditions — the  increased  acreage  of  alfalfa,  sweet  clover,  and 
soy  beans,  and  the  difficulty  of  obtaining  clover  seed  of  varieties 
adapted  to  the  soil  and  climatic  conditions  of  the  States  that  nor- 
mally would  produce  red  clover.  Large  shipments  of  foreign  seed 
that  have  been  coming  into  the  market  have  been  investigated  by 
the  department  and  the  experiment  stations  and  found  to  be  not 
well  adapted  to  growing  in  certain  sections  of  this  country.  Crop 
failures  resulting  from  poor  seed  have  discouraged  many  farmers 
from  including  clover  in  their  rotation.  The  increase  in  acidity  in 
much  of  our  normal  soil  has  also  had  an  influence,  as  it  is  as  expen- 
sive to  lime  for  clover  as  it  is  for  alfalfa.  Many  farmers  have  pre- 
ferred to  depend  on  alfalfa  rather  than  clover  as  a  legume  crop.  In 
the  country  as  a  whole,  however,  clover  is  nearly  holding  its  own  in 
acreage,  and  as  more  information  becomes  available  on  the  best 
varieties  of  seed  an  increase  in  clover  acreage  should  be  expected. 

In  some  sections,  especially  in  New  York  and  a  few  other  Eastern 
States,  the  practice  of  seeding  mixtures  of  red  and  alsike  clover  is 
being  followed,  which  will  more  nearly  insure  a  stand  of  clover  than 
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would  otherwise  be  possible.  Alsike  clover  will  grow  under  more 
adverse  conditions,  especially  during  severe  winters  and  in  acid  soil, 
than  will  red  clover,  and  this  fact  has  made  it  possible  to  use  a  clover 
crop  in  a  short  rotation  without  the  expense  of  using  large  quantities 
of  limestone. 

ALFALFA 

Alfalfa  is  becoming  one  of  our  leading  leguminous  feed  crops.  In 
many  States,  especially  in  the  North  Central  dairy  and  livestock- 
feeding  States,  there  has  been  a  tremendous  increase  in  alfalfa  acre- 
age in  the  last  few  years.  In  1915  some  alfalfa  was  scattered  here 
and  there  in  various  sections  of  the  country,  but  it  was  grown  in  no 
large  areas  outside  of  the  irrigated  sections  of  the  West  and  in 
Kansas  and  Nebraska.  In  a  number  of  States  the  acreage  would 
increase  for  two  or  three  years  and  then  be  partly  or  sometimes 
almost  entirely  wiped  out  by  winterkilling.     The  requirements  of 


Fig.  2. — Percentage  of  increase  or  decrease  in  alfalfa  acreage  in  all  States,  1919 

to  1924 

good  alfalfa  production  were  little  known,  and  it  was  believed  that 
alfalfa  could  be  grown  only  on  special  types  of  soil  under  the  most 
favorable  conditions. 

The  work  of  the  extension  specialist  in  the  last  few  years,  however, 
has  demonstrated  that  alfalfa  is  a  hardy  legume  crop  when  the 
right  variety  is  seeded  properly.  It  is  no  more  difficult  to  seed  than 
clover  or  other  small-seed  legumes  and,  as  a  rule,  is  no  more  subject 
to  winterkilling.  Like  clover,  alfalfa  must  have  a  soil  containing  a 
supply  of  free  limestone  to  insure  proper  development  of  the  crop 
and  of  the  bacteria  which  make  it  possible  for  alfalfa  to  gather  some 
of  its  nitrogen  supply  from  the  air. 

It  has  been  demonstrated  that  to  be  successful  in  the  Northern 
States  in  severe  winters  alfalfa  seed  from  northern-grown  sources 
and  of  hardy  strains  is  necessary.  Supplies  of  seed  of  this  kind  have 
made  possible  the  increase  in  alfalfa  production  in  various  Northern 
States.    It  has  also  been  found  that  for  the  Central  States,  both  east 
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and  west,  seed  from  such  sections  as  Kansas  and  Nebraska  produces 
better  results  than  the  hardier  seed  from  the  Northern  States.  Dur- 
ing the  last  10  years  alfalfa-seed-producing  areas  have  been  devel- 
oped in  a  number  of  sections,  and  ample  supplies  of  good  seed  are 
now  available. 

Figure  2  shows  the  changes  in  alfalfa  acreage  in  various  sections 
of  the  United  States  in  the  period  from  1919  to  1924,  inclusive. 
Figures  are  not  available  for  the  full  10-year  period.  The  figures  for 
1919  are  taken  from  the  census  reports  of  1920,  and  those  for  1924 
from  the  1925  census  reports.  These  figures  show  an  increase  of 
1,777,619  acres  of  alfalfa,  or  20.6  per  cent  gain  for  the  five-year 
period.  By  far  the  largest  percentage  of  alfalfa  acreage  is  in  the 
western  half  of  the  United  States.  However,  the  increase  during 
the  last  six-year  period  has  been  much  greater  in  the  eastern  than  in 
the  western  half,  both  in  actual  acreage  and  in  percentage.  If  the 
eastern  boundaries  of  the  Dakotas,  Kansas,  Nebraska,  Oklahoma,  and 
Texas  are  used  as  the  dividing  line,  the  increase  in  acreage  in  the 
western  territory  from  1919  to  1924  will  amount  to  634,335  acres,  or 
8.5  per  cent,  and  in  the  section  east  of  this  line,  1,143,284  acres,  or 
98.2  per  cent.  The  largest  gains  have  been  made  in  the  three  North 
Central  dairy  and  livestock-feeding  States  of  Michigan,  Minnesota, 
and  Wisconsin,  which  had  333.9,  385,  and  310  per  cent,  respectively. 
There  are,  however,  nine  States  with  more  than  100  per  cent  addi- 
tional acreage  as  indicated  on  this  map. 

Table  1  gives  the  alfalfa  acreage  in  the  States  and  the  percentage 
of  increase  or  decrease  during  the  period  from  1919  to  1924, 
inclusive. 


Table  1. — Alfalfa:  Acreage,  by  States,  1919  and  1924,  <*>n&  percentage  of  increase 

or  decrease 


State 

1919 

1924 

In- 
crease 

(per 
cent) 

De- 
crease 

(per 
cent) 

Alabama 

Arizona ._ 

9,932 

109,  633 

61,457 

718,  515 

781,  663 

1,000 

1,878 

14 

2,725 

651, 172 

88,  968 

62,  351 

172,  043 

1,  315,  507 

56,  211 

8,289 

730 

11,909 

1,163 

74,  059 

45,410 

30,  304 

151,  720 

374,  233 

1,  214,  649 

3,866 

109, 951 

42,  310 

739,457 

874,  776 

2,253 

3,805 

38 

1,911 

724,  733 

218,  945 

110,  067 

289, 190 

980, 806 

60,  613 

11,  597 

1,219 

18,  748 

1,273 

321,401 

220,  258 

10,440 

188,  525 

599, 128 

1,  364,  946 

"""6~3 

~""2."9 
11.9 
125.3 
102.6 
172 

II7-3 

146.1 
76.5 
68.1 

778 

39.9 
67 

57.4 
9.5 
333.9 
385 

""24."  2 

60.1 
12.3 

61 
"31."  i 

"29."  9 
"25."4 

"65."  5 

Arkansas 

California 

Colorado 

Connecticut 

Delaware 

Florida.. .  ._.  . 

Idaho .__ 

Indiana 

Kansas 

Kentucky 

Louisiana 

Maryland 

Massachusetts.. 

Michigan 

Minnesota 

Mississippi 

Missouri 

Montana 

Nebraska .-. 

State 


Nevada 

New  Hampshire 

New  Jersey 

New  Mexico 

New  York 

North  Carolina- 
North  Dakota. . 

Ohio 

Oklahoma 

Oregon 

Pennsylvania- 
Rhode  Island... 
South  Carolina. 
South  Dakota.. 

Tennessee 

Texas 

Utah 

Vermont 

Virginia 

Washington 

West  Virginia.. 

Wisconsin 

Wyoming 

Total 


1919 


1924 


117, 156 
379 

15,  232 
116,926 
119,  783 

3,240 

58,  356 

94, 418 

347,  607 

210,  655 

30,  773 

110 

2,621 

462,  231 

16,  917 
58,  266 

365, 190 

1,765 

24,348 

228,  787 

4,548 

69,  747 

330,  094 


140,  655 

754 

22,  880 

117,  537 

198,  031 

4,522 

116,  279 

152,  031 

225, 171 

244,  254 

76,  967 

123 

2,120 

709,  578 

12,581 

44, 481 

466,  506 

3,711 

33,  757 

249, 116 

7,372 

286,  020 

387,  601 


In- 
crease 

(per 
cent) 


20.1 
99 
50.2 
.5 
65.3 
39.6 
99.3 
61 


15.9 
150.1 
11.8 


53.5 


27.7 
110.3 


62.1 

310.1 

17.4 


18,624,684  10,402,303!       20.6 


De- 
crease 

(per 
cent) 


35.2 


19.1 


3.7 


i  The  census  reports  show  also  127  acres  in  the  District  of  Columbia  in  1919  and  128  acres  in  1924. 

Note.— The  total  gain  in  acreage  for  the  entire  country  is  1,777,619  acres,  or  20.6  per  cent.  The  gain  for 
the  western  half  of  the  United  States  was  634,335  acres,  or  8.5  per  cent,  and  for  the  eastern  half  of  the  United 
States,  1,143,284  acres,  or  98.2  per  cent. 
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In  the  western  territory  the  large  gains  have  been  made  in  Mon- 
tana, North  Dakota,  and  South  Dakota.  In  each  of  these  States  a 
definite  campaign  has  been  carried  on  to  increase  supplementary  live- 
stock feeds,  especially  corn.  In  all  the  States  where  the  increase  has 
been  exceptionally  large,  campaigns  to  encourage  alfalfa  growing 
have  been  conducted.  These  were  planned  and  carried  out  very 
largely  by  the  county  agricultural  agents,  who  were  assisted  by  the 
agronomy  specialists.  In  these  campaigns  the  need  and  the  value  of 
home-grown  legumes  for  the  production  of  dairy  products  and  for 
feeding  other  livestock  have  been  emphasized.  Reports  of  county 
agents  indicate  that  56,297  farmers  were  assisted  in  1924  in  some 
phase  of  alfalfa  production. 

ANNUAL  LEGUMES 

Annual  legumes,  such  as  soy  beans,  cowpeas,  velvet  beans,  and 
peanuts,  are  increasing  in  value,  especially  as  hay  crops,  in  a  great 
many  States.     The  census  figures  for  1920  covering  the  1919  crop 
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Fig.  3. — Percentage  of  increase  in  the  acreage  of  leguminous  feed  crops  in  the  United 
States,  1909  to  1924.  Figures  for  soy-bean  seed  grown  in  1924  are  for  the  20 
principal  States  only 

indicate  that  1,847,000  acres  of  annual  legumes  were  cut  for  hay. 
In  1924  the  census  figures  show  2,572,615  acres  of  annual  legumes 
cut  for  hay,  a  gain  of  725,615  acres,  or  39.2  per  cent,  over  1919. 
(Fig.  3.) 

In  many  Northern  States  this  type  of  legume  is  being  used  more 
and  more  as  a  hay  crop  in  sections  where  acidity  is  making  it  difficult 
to  grow  clover,  alfalfa,  and  sweet  clover  and  alsG  as  a  substitute  for 
other  legumes  when  they  are  winterkilled.  In  the  Southern  States 
the  annual  legumes  fit  easily  into  the  rotation  and  have  always  been 
an  important  feed  crop. 

SOY  BEANS 


Of  the  annual  legumes,  probably  soy  beans  are  grown  more  uni- 
versally than  any  other.  During  the  last  few  years  they  have  been 
used  not  only  for  hay  purposes  but  for  planting  with  corn  for 
"  hogging  off  "  and  for  seed  and  oil  production. 

Except  in  a  few  States  soy  beans  have  been  cultivated  only  since 
1909.    The  census  figures  for  1910  reported  a  total  of  1,629  acres  of 
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soy  beans  being  grown  for  seed  purposes,  of  which  1,249  acres  were 
grown  in  North  Carolina.  The  census  figures  for  1920  show  112,826 
acres  grown  for  seed  of  which  47,041  acres,  or  approximately  41 
per  cent,  were  grown  in  North  Carolina.  The  census  figures  are  not 
available  for  1924,  but  revised  estimates  furnished  by  the  Bureau  of 
Agricultural  Economics  give  a  total  of  soy  beans  grown  for  seed  in 
20  of  the  principal  States  at  490,000  acres,  an  increase  since  1919  of 
approximately  334  per  cent  in  the  acreage  of  soy  beans  grown  for 
seed.  The  Bureau  of  Agricultural  Economics  estimates  that  approxi- 
mately 25  per  cent  of  all  the  soy  beans  grown  are  grown  for  seed 
purposes,  which  would  indicate  that  the  total  acreage  of  soy  beans 
in  the  20  principal  producing  States  in  1924  would  be  approximately 
2,000,000  acres. 

The  outstanding  development  of  the  soy-bean  work  has  been  the 
large  increase  in  acreage  in  the  Central  States  since  1919.  Illinois, 
for  instance,  was  reported  as  producing  3,288  acres  of  soy  beans  for 
seed  purposes  in  1919,  whereas  in  1924,  according  to  estimates  of  the 
Bureau  of  Agricultural  Economics,  114,000  acres  were  grown,  or  an 
increase  of  110,712  acres.  During  this  same  period  the  soy-bean 
acreage  for  seed  purposes  in  North  Carolina  increased  from  approxi- 
mately 47,000  in  1919  to  70,000  in  1924.  At  the  end  of  1924  Illinois 
stood  first  in  estimated  acres  of  soy  beans  for  seed  purposes,  and 
although  other  Central  States  did  not  increase  their  acreage  as  much, 
there  was  a  tremendous  increase  not  only  in  soy  beans  grown  for 
seed  purposes  but  also  for  hay  and  for  planting  in  corn  for  "hog- 
ging off." 

Reports  indicate  that  county  agricultural  agents  and  agronomy 
specialists  have  given  more  attention  to  soy  beans  than  to  any  other 
legume  crop.  The  large  increase  in  the  use  of  soy  beans  during  the 
last  few  years  can  be  credited  to  two  things — the  development  of 
better  varieties  by  the  United  States  Department  of  Agriculture  and 
the  experiment  stations  cooperating,  and  the  work  done  by  the  agron- 
omy specialists  and  county  agents  in  extending  the  use  of  soy  beans 
as  a  feed  and  soil-improvement  crop.  The  reports  for  1924  indicate 
that  60,101  farmers  were  assisted  in  the  growing  of  soy  beans. 

SWEET  CLOVER 

Sweet  clover  as  a  pasture  and  soil-improvement  crop  is  becoming 
important  in  many  of  the  States.  It  is  a  hardy  plant  and,  being  a 
biennial,  fits  easily  into  the  farm  rotation.  It  roots  deeply  and  is 
being  recognized  as  an  excellent  pasture  grass,  especially  in  areas 
where  the  summer  rainfall  is  short.  In  many  States  the  acreage  of 
sweet  clover  is  almost  equal  to  that  of  alfalfa.  However,  as  neither 
the  census  figures  nor  the  reports  of  the  Bureau  of  Agricultural 
Economics  are  available,  it  is  impossible  to  give  the  increase  in 
acreage  of  sweet  clover  over  a  series  of  years.  According  to  reports 
of  county  agents,  24,082  farmers  were  given  assistance  in  the  produc- 
tion of  this  crop  in  1924. 

OTHER  LEGUMES 

Other  legumes  which  have  received  some  attention  are  cowpeas, 
velvet  beans,  lespedeza,  and  crimson  clover.  Reports  of  county 
agricultural  agents  covering  the  10-year  period  show  that  consider- 
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able  extension  work  has  been  clone  with  these  crops,  especially  in  the 
Southern  States,  but  separate  records  of  the  total  acreage  of  each 
crop  are  not  available.  Cowpeas  and  velvet  beans,  however,  are  used 
to  a  large  extent  as  annual  hay  crops,  and  lespedeza  is  being  grown 
more  and  more  in  the  Southern  States,  especially  for  pasture.  It  is 
one  of  the  legumes  that  will  thrive  under  rather  acid  soil  conditions. 
Indications  are  that  lespedeza  will  become  one  of  the  important 
legumes  in  the  South. 

It  may  be  assumed  that  the  readjustment  in  feed  crops  will  con- 
tinue. The  Western  States  can  not  well  afford  to  decrease  the 
alfalfa  acreage  materially,  but  economic  conditions  will  force  them 
to  increase  supplemental  feed  crops  in  order  to  fatten  more  of  the 
livestock  at  home.  Competition  in  the  dairy  and  livestock  industry 
will  cause  the  farmers  of  the  Central.  Western,  and  Southern  States 
to  increase  their  acreage  of  home-grown  protein  feeds. 

PASTURES 

Pasture  improvement  has  received  considerable  attention  during 
the  decade.  It  is  doubtful,  however,  if  this  subject  has  received  as 
much  attention  as  its  importance  would  merit.  Naturally,  the 
pasture-improvement  work  has  varied  in  different  parts  of  the 
country.  Farmers  are  beginning  to  realize  more  and  more  the  value 
of  good  pastures  in  their  livestock  farming. 

In  New  England  and  the  Northeastern  States  pasture  improve- 
ment has  consisted  largely  in  the  renovation  of  old  permanent  pas- 
tures by  means  of  receding  and  treatment  with  limestone  and  acid 
phosphate.  The  results  have  varied.  In  Massachusetts  the  economic 
value  of  this  work  is  questioned.  In  New  York  it  is  believed  that. 
though  permanent  pasture  improvement  is  desirable,  it  should  not 
be  encouraged  under  present  economic  conditions,  because  of  the  high 
price  of  lime  and  fertilizers.  Extension  workers  there  favor  devel- 
oping temporary  pastures  by  use  of  old  meadows  and  legume  crops, 
such  as  sweet  clover.  In  Pennsylvania,  however,  farmers  find  that 
some  of  their  cheapest  and  most  economical  feed  comes  from  good 
pastures,  and  agronomy  specialists  report  that  they  are  getting  their 
best  response  to  the  pasture-improvement  program.  In  States  that 
have  large  areas  of  rather  poor  hill  pasture  it  would  appear  advis- 
able under  normal  conditions  to  attempt  the  development  and  im- 
provement of  permanent  pastures  for  livestock. 

In  the  Southern  States  few  jDermanent  pastures  existed  in  1915. 
In  1916  the  Central  of  Georgia  Eailway  started  an  investigation  in 
cooperation  with  the  college  of  agriculture  in  Georgia  to  determine 
what  pasture  mixtures  would  provide  the  most  abundant  feed  over 
the  greatest  part  of  the  year.  Their  results  show  that  a  mixture 
composed  principally  of  lespedeza,  Dallis  grass,  and  carpet  grass  is 
giving  the  best  results,  and  that  the  pastures  are  furnishing  an  abun- 
dant supply  of  feed  for  approximately  9  or  10  months  of  the  year. 
In  some  pastures  sweet  clover  and  other  legumes  have  been  added  to 
this  mixture. 

Based  on  the  work  done  in  Georgia,  the  pasture-improvement  pro- 
gram has  developed  rapidly,  especially  in  Alabama.  Georgia,  and 
South  Carolina,  and  for  the  last  four  years  has  been  one  of  the  out- 
standing  agronomy  projects.     The   permanent   development   of  the 
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livestock  industry  in  these  States  is  largely  dependent  upon  the 
development  of  good  pastures. 

In  the  Central  States  pasture  improvement  is  just  beginning  to 
be  appreciated.  Many  of  the  old  blue-grass  pastures  furnish 
abundant  feed  during  the  spring  and  fall,  when  moisture  is  plentiful, 
but  are  almost  worthless  during  the  dry  summer  months.  Because 
of  this  condition,  sweet  clover  and  alfalfa  have  been  urged  as  pasture 
crops  for  the  summer  season,  and  the  acreage  of  such  pastures  in  the 
Central  States  has  increased  greatly. 

In  the  Western  States,  where  there  are  large  areas  of  range  land, 
the  pasture  problem  is  important.  Work  is  being  done  to  improve 
range  pastures  and  to  establish  irrigated  pastures.  The  principal 
effort  has  been  directed  toward  finding  suitable  grass  mixtures  for 
both  irrigated  and  range  pastures  and  controlling  the  range  to  allow 
native  grasses  to  reseed.  Colorado  has  made  considerable  progress 
and  was  one  of  the  first  Western  States  to  follow  a  definite  program 
of  pasture  improvement.  In  that  State  the  following  grass  mix- 
tures are  being  recommended:  For  irrigated  pastures — brome  grass, 
orchard  grass,  meadow  fescue,  Petcus  rye  or  timothy,  and  sweet 
clover;  for  dry-land  pastures — Petcus  rye,  sweet  clover,  and  Sudan 
grass;  and  for  highland  ranges — slender  wheat  grass  and  yellow 
sweet  clover.  These  mixtures  are  seeded  at  the  rate  of  from  30  to  40 
pounds  per  acre,  because  the  pasture  is  so  valuable  that  a  heavy  seed- 
ing is  preferable  to  a  light  one  that  might  not  produce  a  good  stand 
of  grass.  There  is,  however,  some  division  of  opinion  regarding  the 
quantity  of  seed,  and  some  other  States  that  have  the  same  condi- 
tions are  recommending  seedings  only  about  half  as  heavy  as  Colo- 
rado is  using.  Keports  of  county  agents  for  1924  indicate  that  13,868 
farmers  were  influenced  in  the  work  of  pasture  improvement  during 
1924. 

SOIL  IMPROVEMENT 

Pronounced  progress  in  soil  improvement  has  been  made  during  the 
10  years.  The  most  important  work  has  been  in  standardization  of 
high-analysis  fertilizers  and  in  the  use  of  lime,  legumes  and  green 
manuring,  and  rotations. 

FERTILIZERS 

Much  work  has  been  done  in  demonstrating  the  effectiveness  of 
different  fertilizers  under  varying  crop,  soil,  and  climatic  conditions. 
Probably  the  greatest  development  along  this  line  has  been  in  the 
movement  to  standardize  on  a  few  formulas  for  a  State,  the  cam- 
paigns for  the  use  of  high-analysis  fertilizers,  and  the  demonstration 
work  in  home  mixing. 

Ten  years  ago  it  was  not  uncommon  to  find  as  many  as  100  kinds 
of  fertilizer  for  sale  in  a  State,  many  being  of  very  low  analysis. 
As  freight  rates  have  increased,  the  rise  in  cost  of  fertilizers  of  this 
kind  has  placed  a  heavy  burden  on  the  farmers.  There  was  no 
connection  between  the  fertilizer  recommendations  made  by  the  in 
vestigators  of  the  colleges  and  experiment  stations  and  the  fertilizers 
that  were  being  offered  for  sale  in  a  State.  This  caused  confusion 
and  made  it  difficult  for  a  demonstration  to  be  conducted  and  for  the 
farmer  to  get  material  to  use  that  would  correspond  with  the  work 
the  county  agents  and  agronomy  specialists  were  trying  to  do. 
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To  correct  this  condition,  a  number  of  States  have  conducted  fer- 
tilizer schools  at  which  the  experiment  station  and  extension  workers 
met  with  the  traveling  salesmen  and  as  many  local  fertilizer  dealers 
as  could  be  brought  to  the  college.  Several  days  would  be  spent  in  a 
study  of  the  fertilizer  investigations  carried  on  by  the  station,  and 
recommendations  would  be  made  regarding  the  fertilizers  that  the 
college  would  approve  and  that  the  dealers  would  agree  to  offer  for 
sale  in  the  State.  In  doing  such  work  the  college  has  always  empha- 
sized the  value  of  high-analysis  fertilizers  and  has  insisted  that 
mixed  fertilizers  should  be  of  this  quality.  They  have  also  required 
demonstrations  showing  the  value  of  home  mixing  of  fertilizers  in 
cases  where  this  was  practicable  and  the  farmers  were  interested. 
Consequently,  in  many  States  conditions  have  changed  within  the 
last  few  years  until  now  almost  the  entire  tonnage  of  fertilizer  sold 
is  composed  of  either  high-analysis  mixed  goods  or  of  fertilizer  in- 
gredients for  home  mixing  by  the  farmers. 

An  excellent  example  of  the  type  of  fertilizer  demonstration  work: 
is  that  in  Alabama.  Starting  about  10  or  12  years  ago,  the  experi- 
ment station  began  investigations  on  every  type  of  soil  in  the  State 
and  as  a  result  lias  been  able  to  work  out  a  fertilizer  formula  for  each 
type  of  soil  and  for  the  crops  grown  in  each  section.  The  extension 
service  has  followed  these  investigations  with  a  large  number  of 
demonstrations  on  farms  throughout  the  State,  and  the  results  have 
tallied  closely  with  the  earlier  work.  A  campaign  for  the  use  of 
home-mixed  fertilizers  was  also  made,  and  the  agronomy  report  of 
Alabama  for  1924  indicates  that  53.8  per  cent  of  fertilizers  purchased 
in  the  State  consisted  of  separate  ingredients  for  home  mixing.  At 
present  most  of  the  fertilizers  used  in  Alabama  are  those  that  have 
been  proved  to  be  the  best  by  the  investigations  and  demonstrations. 

Another  movement  fostered  by  the  agronomy  specialists  and  the 
county  agents  has  been  the  pooling  of  fertilizer  orders  for  two  pur- 
poses— to  enable  the  farmers  to  purchase  the  quality  of  fertilizers 
that  had  been  shown  to  be  the  best,  and  to  purchase  these  at  a  more 
moderate  cost.  The  pooling  of  fertilizer  orders  has  been  facilitated 
through  the  establishment  of  marketing  and  purchasing  organiza- 
tions in  many  States.  Cooperative  organizations  of  various  kinds 
purchase  their  fertilizer  supplies  in  large  quantities  at  a  much  better 
rate  and  at  the  same  time  get  the  quality  desired.  This  system  has 
helped  to  put  the  fertilizer  business  more  nearly  on  a  cash  basis, 
which  should  have  a  stabilizing  effect  on  it,  especially  in  some  of  the 
Cotton  Belt  States  where  dealers  formerly  sold  the  fertilizer  in  the 
spring  and  took  a  mortgage  on  the  cotton  crop  in  payment.  This- 
practice  has  worked  to  the  detriment  of  both  the  farmer  and  the 
fertilizer  industry. 

LIME 

The  development  of  the  use  of  lime  and  limestone  has  been  one  of 
the  activities  in  soil  improvement  in  which  the  agronomy  specialists 
have  had  a  part.  For  several  years  following  1914  many  demonstra- 
tions were  conducted  to  show  farmers  the  need  of  lime  for  various 
legume  crops  and  the  best  grades  to  use.  As  a  result,  farmers  in 
most  sections  of  the  countries  now  realize  the  need  for  lime,  and 
extension  workers  have  turned  their  attention  toward  the  develop- 
ment of  sources  of  lime  and  methods  of  distributing  it.    Investiga- 
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tion  has  shown  that  although  large  quantities  of  lime  may  be  neces- 
sary to  correct  completely  the  acid  condition  of  the  soil,  it  is  not 
necessary  to  apply  the  maximum  amount  required  in  order  to  grow 
legume  crops  successfully.  It  has  been  found  that  the  great  need 
of  legume  crops  is  to  have  available  for  their  use  in  the  soil  a  supply 
of  free  lime.  Consequently,  in  most  States,  a  moderate  application 
followed  by  others  from  time  to  time  is  recommended  rather  than 
the  application  at  one  time  of  enough  lime  to  correct  the  acid  con- 
dition. It  has  also  been  found  that  some  legumes  will  thrive  on  a 
smaller  quantity  of  lime  than  others,  and  in  many  sections  recom- 
mendations in  regard 
to  legume  growth  have 
been  modified  to  fit  this 
condition. 

The  effect  of  fineness 
of  grinding  of  limestone 
on  its  availability  has 
also  been  demonstrated 
in  many  States.  Very 
fine  ground  limestone 
that  will  pass  at  least 
100-mesh  screen  is  more 
easily  available  to  the 
plants  than  the  coarser 
materials.  However, 
the  finer-ground  lime- 
stone leaches  out  of  the 
soil  more  quickly  than 
the  coarser.  The  cost 
of  grinding  limestone 
fine  makes  it  almost 
prohibitive  for  the 
farmers  to  use  and  has 
caused  a  modification  of 
the  limestone  recom- 
mendations in  many 
States.  At  present  the 
rather  general  recom- 
mendation is  to  use  limestone  that  is  fine  enough  to  pass  a  20  to  40 
mesh  screen  with  all  the  fine  material  left  in  it,  at  least  50  per  cent 
of  the  bulk  of  which  should  be  fine  enough  to  pass  a  100-mesh  screen. 
Material  of  this  kind  can  be  ground  at  a  reasonable  rate,  will  fur- 
nish enough  fine-ground  limestone  for  immediate  use,  and  will  not 
leach  out  of  the  soil  so  quickly  as  material  that  is  all  ground  fine. 

Records  from  all  States  show  that  from  1915  to  1921,  inclusive, 
7,364  local  sources  of  limestone  were  opened  and  2,224  small  com- 
munity limestone  crushers  introduced.  This  has  helped  greatly 
toward  solving  the  problem  of  procuring  limestone  at  a  reasonable 
price,  especially  in  localities  distant  from  a  railroad.  Another  means 
of  making  limestone  more  available  has  been  the  organization  of 
groups  of  farmers  to  put  up  small  limestone  bins  at  railroad  sidings 
in  which  lime  can  be  stored  for  the  farmer  to  haul  at  his  convenience. 
Many  of  these  bins  are  of  medium-priced  construction.     (Fig.  4.) 


Fig. 


4. — An    inexpensive    lime    bin.       (Photograph 
nished  by  West   Virginia   Extension   Service) 
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Much  of  the  material  can  be  obtained  from  old  buildings  that  have 
been  torn  down,  and  the  construction  can  be  done  by  the  farmers 
themselves.  Where  a  bin  of  this  kind  is  placed  on  a  convenient  slope 
at  a  railroad  siding,  it  gives  excellent  service.  Almost  the  only  labor 
required  is  scooping  the  limestone  from  the  car  to  the  bin,  from  which 
it  can  be  transferred  to  the  wagons  by  gravity. 

In  a  few  States  a  rather  expensive  type  of  lime  bin  has  been  con- 
structed. The  bins  used  in  southern  Ohio  are  equipped  with  ma- 
chinery for  transferring  the  limestone  from  the  car  to  the  bin  and 
usually  are  placed  on  a  hillside  where  the  wagons  can  be  loaded  by 
gravity.  (Fig.  5.)  The  greatest  difficulty  with  this  kind  of  bin 
is  that  it  is  expensive  to  operate  and  a  considerable  volume  of  lime 


Fig.  5. — A  more  expensive  type  of  lime  bin,  equipped  with  machinery  for  trans- 
ferring lime  from  the  car 

must  be  handled  each  year  to  keep  the  cost  of  operation  within 
reasonable  limits. 

Reports  of  county  agricultural  agents  indicate  that  during  1924 
34,638  farmers  were  modifying  their  practices  in  the  use  of  lime  and 
limestone. 

COVER   CROPS  AND   GREEN  MANURING 

The  need  of  more  organic  matter  and  nitrogen  in  many  of  the 
soils  in  humid  sections  of  the  country  is  very  great.  Nitrogen  can 
be  purchased  in  the  form  of  fertilizer  material,  but  is  expensive. 
Organic  matter  can  not  be  purchased  economically  and  must  be  sup- 
plied to  the  soil.  Some  can  be  applied  in  the  form  of  barnyard 
manure,  but  the  greater  part  of  it  must  come  from  legumes  and 
other  cover  crops  that  are  grown  on  the  land  to  be  plowed  under. 
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In  the  Northern  States  sweet  clover  is  becoming  important  as  a 
green-manure  crop  for  the  production  of  organic  matter.  In  some 
sections  it  is  used  for  temporary  pastures  on  poor  fields  and  the 
residue  plowed  under.  Elsewhere  it  is  grown  as  a  feed  crop,  and 
much  of  the  residue  is  left  on  land  for  adding  organic  matter.  As 
a  whole,  probably  no  crop  is  used  more  universally  for  various 
purposes  than  is  sweet  clover. 

In  the  Southern  States,  where  winter  legumes  can  be  grown,  cow- 
peas,  soy  beans,  velvet  beans,  and  crimson  clover  are  the  principal 
summer  legume  crops,  and  hairy  vetch  is  becoming  established  as 
the  most  important  winter  legume.  Hairy  vetch  makes  a  heavy 
growth  and  is  usually  tall  enough  to  be  plowed  under  early,  so  that 
corn  or  cotton  may  be  planted  to  follow  it.  In  Alabama,  records, 
kept  since  1918,  show  that  the  number  of  pounds  of  winter  legume  seed 
used  has  increased  steadily  and  tremendously.  In  1918,  6,970  pounds 
of  winter  legume  seed  were  used  and  in  1924  more  than  530,000 
pounds.  Almost  all  of  this  was  vetch.  Other  Southern  States  are 
making  similar  progress,  so  that  it  is  reasonable  to  assume  that  hairy 
vetch  is  becoming  the  standard  winter  legume  of  the  South  for  soil 
building,  as  sweet  clover  is  becoming  the  standard  legume  in  the 
North  for  the  same  purpose.  Keports  for  1924  indicate  that  25,455 
farmers  modified  their  practices  in  regard  to  cover  crops  and  green 
manuring  as  a  result  of  the  activities  of  the  county  agricultural 
agents. 

PERSONNEL  AND  FINANCES 

The  number  of  States  employing  agronomy  specialists  and  the 
number  of  men  in  the  work  have  increased  from  the  beginning.  In 
1915,  15  States  employed  specialists,  of  whom  19  gave  full  time  to 
the  work  and  8  gave  part  time,  and  approximately  $21,000  was  used 
for  agronomy  extension.  At  the  end  of  1924  specialists  were  em- 
ployed in  39  of  the  48  States,  including  72  full-time  specialists  and 
21  part-time  specialists.  The  funds  allotted  to  this  work  in  1924 
amounted  to  $417,858. 

The  only  break  in  the  steady  progress  of  agronomy  extension 
occurred  between  1917  and  1919,  due  to  the  natural  retrenchment 
that  followed  the  war.  (Fig.  6.)  From  1915  to  1917  the  number 
of  full-time  men  increased  from  19  to  36  and  the  number  of  part- 
time  men  from  8  to  14.  Then  from  1917  until  1919  the  number  of 
full-time  men  decreased  from  36  to  32  and  the  number  of  part-time 
men  increased  from  14  to  22.  Since  1919,  however,  there  has  been 
a  very  raj:>id  and  steady  increase  in  the  number  of  men  on  a  full-time 
basis  devoting  their  time  to  agronomy  extension. 

The  number  of  part-time  specialists  increased  steadily  until  the 
beginning  of  1923  when  29  were  employed  in  various  States.  Since 
that  time  the  number  has  decreased  to  21,  while  the  number  of  full- 
time  specialists  increased  from  65  to  72.  This  increase  indicates  that 
most  States  are  beginning  to  realize  that  to  get  the  best  results  a  man 
should  not  divide  his  attention  between  investigation  and  extension. 

Another  comparison  that  can  be  made  is  the  increase  in  the  amount 
of  money  expended  per  man  from  1919,  when  the  first  definite 
figures  are  available,  to  1924.  In  1919  the  amount  of  funds  for  the 
salary  and  expenses  of  each  specialist  was  approximately  $4,260  and 
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in  1924,  approximately  $5,160.  This  increase  of  $900  per  man  in 
the  funds  available  for  the  work  has  been  absorbed  to  some  extent 
by  the  higher  cost  of  travel,  but  there  has  been  a  reasonable  increase 
in  the  average  salary  paid  to  agronomy  specialists  which,  according 
to  reports,  is  now  $3,009. 

A  study  of  the  length  of  time  the  agronomy  specialists  remain  in 
the  work  reveals  that  the  turnover  has  been  large  but  not  nearly  so 
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Fig.  6. — Growth  of  agronomy  extension,  1915  to  1924 

rapid  as  it  is  with  county  agents,  especially  during  the  last  half  of 
the  period.     (Table  2.) 

Table  2. — Length  of  service  of  agronomy  specialists 


Year 


Full-time  Part-time 
specialists  specialists 


Number 
remain- 
ing in 
service 
at  end  of 


1915 
1917 
1919 
1921 
1923 


19 

8 

7 

36 

14 

12 

32 

22 

20 

46 

24 

45 

65 

29 

64 

Most  of  the  specialists  remaining  in  the  service  are  those  who  have 
been  employed  on  a  full-time  basis.  In  1924  there  were  in  the  service 
7  agronomy  extension  specialists  who  had  served  since  1915,  12  since 
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1917,  20  since  1919,  and  45  since  1921.  Kecords  also  indicate  that 
few  agronomy  specialists  have  been  transferred  from  one  State  to 
another,  and  most  of  those  transferred  went  to  adjoining  States. 

This  longer  service  of  agronomy  specialists  is  natural,  because  the 
specialist  must  look  primarily  to  his  own  State  for  the  subject  matter 
which  he  will  use  in  his  extension  work  and  he  becomes  increasingly 
valuable  to  a  State  the  longer  he  remains  in  the  work.  In  most  States 
it  has  seemed  to  be  better  economy  to  increase  the  salary  of  a  man 
already  on  the  rolls  in  order  to  hold  him  in  the  work  than  to  change 
specialists  every  year  or  two.  Usually  a  specialist's  time  the  first 
year  will  be  given  largely  to  becoming  acquainted  with  conditions 
in  the  State,  which  is  necessary  before  he  can  be  of  the  greatest  value 
in  developing  extension  work  in  agronomy. 

SUMMARY  OF  RESULTS  IN  1924 

Table  3  gives  the  number  of  demonstrations  and  the  number  of 
farmers  following  improved  practices,  as  reported  by  county  ex- 
tension agents,  in  1924. 

Table  3. — Adult  result  demonstrations  completed  and  farms  adopting  improved 

practices,  1924 


Item 


Soils... 

Cotton 

Corn 

Wheat 

Oats.. 

Rye 

Barley 

Other  cereals 
Soy  beans... 

Alfalfa 

Sweet  clover. 


Adult 

result 

demon- 

Farms in- 

strations 

fluenced 

com- 

pleted 

38,  589 

262,351 

15,914 

94, 972 

13, 892 

106, 698 

8,530 

36, 908 

5,832 

32,731 

1,841 

5,274 

1,117 

4,750 

2,452 

11,  073 

14, 905 

60, 101 

14,  053 

56,  297 

7,626 

24, 082 

Item 


Cowpeas 

Velvet  beans 

Lespedeza 

Red,  alsike,  and  white  clover 

Peanuts 

Crimson  clover 

Field  beans 

Other    legumes    and    forage 

crops 

Pastures 


Adult 
result 
demon- 
strations 
com- 
pleted 


5,836 
3,553 
3,408 
3,202 
2,239 
1,965 
514 

2,831 
8,384 


Farms  in- 
fluenced 


11, 143 
7,518 
10, 862 
11,  297 
5,753 
4,922 
2,122 

10, 061 
13,868 


Figure  7  shows  the  number  of  demonstrations  reported  by  county 
agricultural  agents  in  soils,  cotton,  cereal  crops,  legumes,  and  pastures 
in  1924.  Under  soils  is  combined  the  demonstration  work  with 
fertilizers,  green  manures,  and  limestone,  and  this  shows  more  work 
than  has  been  carried  on  with  all  cereal  crops. 

Cotton  stands  higher  than  any  other  crop,  with  15,914  demonstra- 
tions. Almost  as  many  demonstrations  in  corn  improvement  were 
reported  as  in  the  combined  crops  of  wheat,  oats,  and  rye.  This 
ranking  of  the  demonstrations  of  different  crops  seems  to  follow  the 
relative  importance  of  these  crops  in  the  agriculture  of  the  United 
States.  Among  the  legumes,  soy  beans  stand  first  with  14,905  dem- 
onstrations, alfalfa  a  close  second  with  14,053,  and  sweet  clover  third 
with  7,626.  These  three  make  up  more  than  half  of  the  legume 
demonstrations  and  are  in  just  about  the  proportion  that  would  be 
expected,  considering  the  relative  importance  of  the  legumes.  Dem- 
onstrations with  common  red  and  alsike  clover  were  not  so  numerous, 
only  3,202  being  conducted.     The  small  number  of  demonstrations 
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in  the  growing  of  these  crops  is  rather  surprising  in  view  of  their 
importance  in  general  farming  operations. 

Pasture  demonstrations  numbered  8,384.  Many  of  the  sweet- 
clover  demonstrations  were  planned  to  show  the  use  of  this  crop  for 
pasture,  so  that  if  these  two  figures  were  combined  the  total  would 
exceed  the  number  of  any  other  legume  and  feed-crop  demonstrations. 

A  close  coordination  exists  between  the  number  of  demonstrations 
and  the  number  of  farmers  following  practices  with  various  crops. 
(Fig.  8.)     Soils  stood  first  in  number  of  demonstrations  and  also  in 
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7. — Number  of  agronomic  demonstrations  with  adults  in  1924,  as  reported  by 
county  agricultural  agents 


adoption  of  practices,  262,351  farms  following  improved  methods. 
The  number  of  farms  adopting  new  practices  in  proportion  to  the 
number  of  demonstrations  was  greater  in  corn  than  in  cotton.  Dem- 
onstrations in  cereal  crops  totaled  33,664,  and  197,434  farmers  fol- 
lowed improved  practices.  In  legumes  and  forage  crops  68,516  dem- 
onstrations were  conducted,  and  218,026  farmers  followed  improved 
practices  at  the  suggestion  of  extension  agents.  The  percentage  of 
farmers  following  such  practices  with  legumes  is  not  so  large  as  the 
percentage  following  improved  practices  with  cereals.     (Table  4.) 
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Table  4. — Farmers  modifying  practices  for  each  demonstration  conducted 


Kind  of  demonstration 

Number  of 
farmers 

modifying 
practices 
for  each 

demonstra- 
tion con- 
ducted 

Kind  of  demonstration 

Number  of 
farmers 

modifying 
practices 
for  each 

demonstra- 
tion con- 
ducted 

Soils 

6.8 
5.9 
5.9 

Legumes..  ._  . 

3.4 

Pastures 

1.6 

Cereals 

Table  4  indicates  that  in  soil-improvement  projects  6.8  farmers 
adopted  improved  practices  for  each  demonstration  conducted;  in 
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Fig.  8. — Number  of  farmers  adopting  improved  practices  in  agronomy  in  1924,  as  re- 
ported by  county  agricultural  agents 

cotton,  5.9  farmers ;  in  cereals,  5.9  farmers ;  and  in  legumes,  only  3.4 
farmers.  In  pasture  improvement  the  number  drops  to  1.6  farmers 
per  demonstration,  doubtless  because  of  the  more  complicated  nature 
of  pasture  demonstrations,  the  larger  cash  outlay  required  for  im- 
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provement  in  pasture  practices,  and  the  fact  that  it  may  cause  a 
modification  of  the  entire  farm  program. 

Records  are  not  available  to  show  the  proportion  of  time  that 
agronomy  specialists  throughout  the  country  are  giving  to  various 
lines  of  soil  and  crop  work.  The  best  indication  available  is  the 
extent  of  demonstration  work  being  done  in  different  projects  and 
the  number  of  persons  following  the  various  practices  emphasized.  It 
may  be  assumed  that  where  the  work  is  well  organized  the  specialists 
spend  the  most  time  on  the  project  that  shows  the  largest  number  of 
demonstrations. 

A  stud}7  of  the  development  of  agronomy  work  during  the  10-year 
period  from  1915  to  1924  must  take  into  account  the  fact  that  all  the 
extension  workers  are  responsible  to  some  extent  for  the  development 
of  the  extension  program  for  soils  and  crops.  It  is  not  possible  to 
draw  a  definite  line  and  say  that  certain  results  come  from  the  activi- 
ties of  county  agents  and  certain  others  from  the  work  of  agronomy 
specialists. 

Real  progress  in  agronomy  work  can  be  credited  to  the  fact  that 
the  extension  service  has  united  on  a  program,  everyone  doing  his 
part  to  carry  it  out  as  outlined.  Advancement  has  been  made  in  the 
methods  of  conducting  agronomy  extension,  and  more  time  and 
thought  are  being  given  to  bringing  it  before  the  people  in  the  most 
effective  way  and  making  new  and  improved  practices  easy  to  adopt. 
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